Introduction
The Type A and Type B personality theory describes two common, contrasting personality types ¬-the high-strung Type A and the easy-going Type B-as patterns of behavior that could either raise or lower, respectively, one's chances of developing coronary heart disease [1] . Since researchers started studying type A behavior pattern (TABP) over 50 years ago, it has become an important topic due to its effects on human health.
The negative effects such as hypertension, heart disease, job stress and social isolation of TABP have been revealed by several studies [2, 3] . However it's not understood exactly which traits constitute TABP or how these traits impact health even today.
In addition, studies have found that people with TABP who are under a great deal of stress are more likely to develop central serous chorioretinopathy (CSC) which is a bullous elevation of the retina secondary to the accumulation of sub-retinal serous fluid [4] . The choroid has been shown to be abnormally thick in CSC and increased thickness was likely because of the choroidal vascular dilatation [5] . There is no study evaluating the choroidal thickness (CT) in TABP, which is a risk factor for CSC, in the published literature. Bubella et al. [6] found that the prevalence of TABP subjects proved to be extremely high (64%) in their open-angle glaucoma (OAG) patients. Subjects with TABP presented a higher level of perimetric damage and greater intraocular pressure fluctuations in tonometric curve. They suggested a role of TABP played by stress in the pathogenesis and evolution of OAG.. Also Padhy et al. [7] recently reported that the damage of ganglion cell complex (GCC) may be detected with optical coherence tomography before the occurrence of visual field defect in glaucoma.
In our study, we aimed to assess and compare the thicknesses of central fovea, choroidea and ganglion cell complex between TABP and healthy individuals, in order to find out if there is an alteration in eyes of subjects with TABP before development of diseases such as glaucoma and CSC.
Material And Method
This prospective, comparative study was approved by the Ethical Review Committee of Ufuk University and adhered to the provisions of the Declaration of Helsinki for research involving human subjects. Written informed consent was obtained from all the participants involved in the study. One eye of patients with TABP and healthy subjects were included in the study. Eligibility criteria for both groups were as follows: 18 years of age or older, eyes considered as normal after detailed examination with biomicroscopy, funduscopy and optical coherence tomography (OCT). Exclusion criteria for both groups included eyes with known ocular diseases such as glaucoma, uveitis, diabetic retinopathy, history of previous surgery or injection; eyes with refractive errors of 6 D or more as spherical equivalent. Subjects with TABP were referred from psychiatry clinic after psychological tests were performed and validated by the same physician (AG). Clinical findings were used to determine the disease and ERCTA-an interview scale was used to confirm the diagnosis [8] . Normal subjects were asked the questions (in our language) of type A/B personality questionnare (version modified by Jenkins Activity Survey) in ophthalmology department to eliminate an undiagnosed TABP. All eyes underwent a thorough ophthalmic evaluation, including slit-lamp biomicroscopy, fundus examination. OCT (Cirrus OCT,Carl Zeiss Meditec, Inc., Dublin,CA) measurements were performed at the same time period (morning from 9 am to 11 am) to avoid the diurnal variation of CT measurement. The protocol of HD 5 Line Raster scan with Enhanced Depth Imaging (EDI) mode was used to evaluate the choroid. This protocol consisted of 6-mm parallel lines with 1024 A-scans/B-scans and averaging 5 B-scans per image. CT values were measured by two observers who were blind to each other. The correlation of CT values obtained from observer 1 and observer 2 was evaluated. Subfoveal CT was determined from the outer edge of the hyperreflective RPE to inner sclera centered on the fovea by the observer manually ( Figure  1 ). CT was measured at 500 µm intervals up to 1500 µm temporal and nasal to the foveola, so measurements were taken from a total of 7 points. As the central measurement was considered as subfoveal, consecutive measurements were considered as N1, N2, N3 for the nasal and T1, T2, T3 for temporal points located at 500 µm, 1000 µm, 1500 µm away from the fovea respectively. For both groups, the eye with the best visualization of the border between the choroid and sclera, the choroidalscleral interface (CSI), was used. Macula 200X200 acquisition protocol was used to view the macula and the ganglion cell analysis (GCA) algorithm (Cirrus OCT, Carl Zeiss Meditec, Inc., Dublin,CA) was used to detect the macular ganglion cell-inner plexiform layer (GCIPL) thickness. The average and minimum GCIPL values were used for analysis. Table 1 , and there were no significant differences in CT for all 7 points between the groups (p>0,05).
Statistical analysis
The choroid was thickest underneath the fovea and thickness was gradually decreased with distance from the foveola in both groups. CT was correlated with age in all participants for each of the seven locations (subfoveal,N1,N2,N3,T1,T2,T3) (p<0.05). Subfoveal choroidal thickness had a moderate negative correlation with age (r=-0,56; p= 0,023). Other regions showed weaker negative correlation. The mean and minimum GCC thicknesses in TABP group were 82.2±5.3 µm and 79.0±6.4 µm, respectively. Corresponding values in control group were 86.3±7.2 µm and 83.5±6.0 µm, respectively. There were a significant differences in mean and minimum GCC thicknesses between the two groups (p<0,05) ( Figure 2) . The mean and minimum GCC thicknesses were not correlated with age, gender and ocular pressure in both groups. There was no significant correlation between GCC thickness and CT for all calculated points in both groups.
Discussion
Type A behavior pattern is characterized by extremes of competitiveness and impatience, a chronic sense of urgency, aggressive drive, and easily evoked hostility [9] . Evidence from laboratory studies has largely supported the hypothesized physiological hyper-reactivity of Type A individuals and the results showed that type A individuals tend to exhibit high anxiety and stress levels [10, 11] . Extra stress adversely affects human health and lifesyle and the link between the TABP and some diseases such as hypertension, coronary heart disease and CSC was confirmed with several studies [4, 12, 13, 14] . The pathogenesis of CSC is still partly understood, however numerous hypotheses have been suggested and the choroidal vascular hyperpermeability was emphasized to be the major explanation [15] . It was found that the choroidal thickness increased in CSC patients and decreased as a treatment response to photodynamic therapy [16, 17, 18, 19] . Therefore, evaluating the choroidal structures is critical for understanding the abnormalities associated with CSC. Based on the relationship between the CSC and TABP, we examined the choroidal thickness in type A individuals. In our study there was no difference between the groups in terms of choroidal thickness. This finding led us to think that choroidal thickening, as seen by OCT in CSC patients, may be observed after the development of the disease. Increase in choroidal thickness associated with CSC may be a consequence of the choroidal hyperpermeability rather than an etiological factor. We found that the choroid becomes thinner as the distance from the fovea increases both in controls and in patients with TABP. This data confirms recently published studies showing the same thickness pattern using different SD-OCTs [20, 21, 22] . Additionally, we found that the choroidal thickness decreased with increased age in both groups. Similarly, Manjunath et al. [21] noted a negative correlation between the CT and age in normal eyes, suggesting that progressive choroidal thinning has been occured over time. Also, Vujosevic et al. [23] found a significant decrease of CT with increasing age of patients both with diabetes and in their control group. Stress may lead to an increased of catecholamine secretion, consequential vasoconstriction and increase in vascular resistance trigger a rise in blood pressure level. Since catecholamine receptors exist within the ophthalmic artery, vasoconstriction may lead to an adverse effect in blood supply of the optic nerve in TABP. Bubella et al. [6] have observed that the subjects who have type A behavior showed more significant involvement in visual field (VF) compared to subjects who don't have TABP in a group of open-angle glaucoma patients. Glaucoma is characterized by optic nerve head cupping and associated VF loss, however the underlying disease is ganglion cell loss [24] . VF defects may not be observed in the early stages of the disease as it has been found that approximately 40% loss of nerve fiber layer oc- CT, Choroidal thickness; N1, 500 µm nasal to fovea; N2, 1000 µm nasal to fovea; N3, 1500 µm nasal to fovea; T1, 500 µm temporal to fovea; T2, 1000 µm nasal to fovea; T3, 1500 µm temporal to fovea; TABP, Type A behavior pattern Figure 2 . GCC thickness comparison between the groups cur before detectable VF defects emerge [25] . Nowadays these changes can be detected with SD-OCT at earlier stages. In our study, GCC thickness was lower in TABP patients than in control group. TABP, which is an accepted risk factor for CSC may be also associated with a reduction of ganglion cell layer. Similarly Bubella et al. have reported that mean TSNIT (temporal, superior, nasal, inferior, temporal) was lower in subjects with type A personality compared to patients with type B personality. We think that our data about ganglion cell layer thinning in TABP may contribute to the findings of Bubella et al. in terms of lower nerve fiber layer thickness. The presence of this personality disorder may be questioned in patients with glaucoma especially in whom ganglion cell damage has been demonstrated despite treatment. We think that the treatment of accompanying TABP may have a positive influence in the course of glaucoma possibly due to reduced negative effects of stress on optic nerve head and retinal microcirculation. At the same time our study shows that TABP may adversely affect the retinal ganglion cell layer thickness in healthy eyes with an unknown pathophysiology probably thorough vascular factor such as hypertension, atherosclerosis and nutrition of the optic nerve.
The limitations of the current study are; there was no automated software generally available for measurements for choroidal thickness and the sample size of each group was small. However, there was a good interobserver correlation in manual measurements. Further studies with larger groups are needed to explore the possible effect of TABP on the eye.
Çıkar Çakışması ve Finansman Beyanı
Bu çalışmada çıkar çakışması ve finansman destek alındığı beyan edilmemiştir.
